[Abstract] C. elegans has served as a genetically tractable multicellular model system to examine DNA damage-induced genotoxic stress which threatens genome integrity.
Caution must be exercised to assure that all waste materials are disposed of properly.
In this protocol, solid/agar media is used for UVC, γ-IR, and HU sensitivity assays, while CPT and HN2 treatments are performed in liquid culture (Table 1) 1. Pyrimidine dimmers: UV irradiation treatment can be performed utilizing the 2400 Stratalinker. Worms are exposed to 0 to 150 J/m 2 of UVC. The lids are removed from the Petri dishes to ensure better UV penetration. Most UV crosslinkers have a UV sensor inside so caution must be taken to avoid blocking/disrupting the UV sensor by placing plates next to it. After treatment, worm plates are wrapped in foil to avoid potential photo recovery. Known sensitive strains: slx-1 (tm2644) (Saito et al., 2012) and him-18(tm2181) (Saito et al., 2012 ).
2. DNA double-strand breaks: To assess for γ-IR sensitivity, doses ranging between 0 to 150 Gy are generally used. Find the radiation dose rate (Gy/h) for your irradiator to calculate a time for exposure. Known sensitive strains: him-18 (tm2181) (Saito et al., 2012) , brc-1 (tm1145) (Ward et al., 2007) , and ztf-8
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3. Replication arrest: Hydroxyurea is soluble in water. Dissolve HU completely with a good amount of water (~10 ml) and mix it into autoclaved NGM agar media (1 L) when it has cooled down to 55-50 °C. HU is hygroscopic and must be sealed and stored in a desiccator. HU sensitivity is assessed by placing animals on NGM plates seeded with OP50 (E.coli) and containing 0 to 40 mM HU for 20 h. Known sensitive strains: clk-2 (mn159) (Bailly et al., 2010) ,and ztf-8 (tm2176) ( OP50 E. coli at 20 °C under standard conditions as described in Brenner (1974) . In brief, 10 ml NGM agar containing plates are prepared and dried in storage bins kept at room temperature for 4-5 days before being seeded with OP50 E. coli and placed overnight in a 37 °C incubator. The N2 Bristol strain is used as the wild-type control together with sensitive mutants as described in Table 1 . Briefly monitor worm growth. Make sure worms are not starved.
Day 4
10. Worms will be at the L4 stage. Incubate an additional 18-20 h and young adult worms will be ready for further analysis. In general, pick twice the number of worms for each dose per genotype. For example, pick 150 worms of N2 worms for three doses (25 worms x 3 doses x 2 times).
11. For exposure in liquid media (CPT and HN2): Inoculate OP50 in 20 ml LB media in a 50 ml conical tube and incubate in a shaker incubator overnight at 37 °C. Note that a 20 ml culture is enough for 3 genotypes (two controls + sample) with 3 doses of exposures in liquid. 16. Dispensing worms: Transfer age-matched young adults to 15 ml tubes and wash with 15 ml M9 + Triton X-100 two times followed by two washes with only M9.
Aspirate M9 gently and leave ~ 300 μl solution at the bottom to avoid disturbing worm pellets. Transfer 100 μl worm to each of 3 vertical wells from step C15 (100 μl x 3 wells, see Figure 2B ). This will result in a total of 500 μl/well with the desired final concentration of genotoxin plus animals (400 + 100 μl). Repeat this step for each genotype. 
Day 7
22. After incubation at 20 °C for 20-24 h, count numbers of unhatched/dead eggs and hatched F1 worms. For counting larvae, it is easier to count when they become L2/L3, however unhatched eggs will be degraded and therefore more difficult to see and count if you wait longer.
If necessary, continue to count larvae and adults at Day 9. Represent the data as either embryonic viability or larval lethality as shown in Figure 4 .
